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INTRODUCTION
Contemporary psychology of temperament takes into consideration both endogenous and exogenous determinants of the individual human behavior [21, 30] . It is also stressed that both genes and environment do not directly determine neither temperament nor behavior but do it indirectly through the individual physiological, neurobiological, and/or hormonal diff erences [10, 32] . Numerous authors emphasize that temperament is based on the physiological mechanism but it is "primarily inherited" [37] . However, it does not mean that temperament cannot signifi cantly change under an infl uence of the adolescence, ageing, and environmental factors [29] .
Researches dealing with temperament think that this concept involves individual diff erences related to the behavior properties both inside the population and between populations. It means that temperament should be considered in the traits categories, i.e. cross-situational consistent behavior or invariable individual predisposition to the defi ned behavior [30] . These traits are so-called latent variables and cannot be observed directly. They are revealed during measurements and are a symptom of internal mechanisms. Temperamental traits show the highest life-long stability and the highest cross-situational consistency out of other behavioral properties [13] .
Temperamental traits, which have biological background (e.g. Pavlov and his followers assumed that they are determined by the type of the nervous system) are inherited [1] and are characteristic for both humans and animals [16] . Concept of the temperament is used for the formal features of each behavior, contrary to the material and personal features [24, 34] or only emotional behavior [25] .
Basic elements of the Regulative Theory of Temperament by Strelau
Theoretical basis of the own studies is the Regulative Theory of Temperament invented by Strelau [30] . Its name results from temperament considered as a behavior regulator. Strelau's theory include 10 following postulates: (1) temperament reveals in the formal behavioral traits, i.e. not its content but the way in which this content is expressed; (2) temperament is expressed in the energy features (reaction strength) and time (reaction duration); (3) temperament is responsible for relatively constant individual diff erences; (4) temperament is common and relates to all behaviors and situations; (5) temperament exists since the beginning of the postnatal periods; (6) temperament is seen in both humans and animals; (7) temperament results from the biological evolution and is based on the physiological mechanisms; (8) temperamental traits change in the ontogenesis due to the interaction between the subject and environment; (9) temperament plays a role of the situation energy and time moderator; (10) temperament is particularly responsible for the resistance to stress.
Features of the energy and time behavior levels both regulate stimulation but the role of timely level features is the secondary and depends on the features of energy level confi guration. Specifi c confi gurations of the temperamental traits have an adaptive value [33, 37] .
Both base and one of the temperament defi nition criteria are considered biological-physiological mechanisms, undeniably lying at their base. The secondary factors, participating in the determination of the individual diff erences related to the temperamental traits, are environmental factors. The arguments for the predominating biological determination of the temperamental traits are provided by the behavior genetics, twins research, and search for the physiological and biochemical correlates of the variables, which mediate temperamental traits development. Genetic factors do not directly infl uence a behavior: in the human body must exist "transmitters of these differences: anatomical, physiological, and biochemical" [29] . Studies carried out in psychophysiology, physiological psychology or neuropsychology may lead to the discovery of the specifi c biological temperament mechanism. Our study relates to this particular paradigm. Strelau emphasizes that one should not assume an existence of a sole mechanism and proposes very voluminous term, i.e. "neurohormonal individuality", but one should admit that several biological factors co-exist as one of gears of the hypothetic but real complex mechanism [29] . One of such factors is also blood type.
Blood groups and temperament
Blood accompanies us during the whole life span. A circulatory system and blood are indispensable for the human being already in fetal phase to exchange oxygen and metabolic products with the mother. Transfusiology is based on the knowledge of blood groups, namely antigen diversifi cation of blood elements. Knowledge of the blood antigens enabled to identify 29 human blood systems, 6 "collections", and 2 "series" consisting of antigens, which do not conform criteria of inclusion into the group [28] . The most important and best known blood group systems are: ABO with 4 blood groups: A, B, AB, and 0, and Rh: Rh-remaining blood groups. Additionally, B blood type achieves higher scores of the factor O (apprehension, apprehensive vs. placid). These results confi rm Angst and Maurer-Groeli [2] theses and Wu, Lindstad and Lee [36] studies on the relationship between emotionality and B blood type. The studies by Marutham and Prakash [18] seem to be a confi rmation of these fi ndings. The authors used EPI (Eysenck's Personality Inventory) and proved that the level of neuroticism is higher in persons with B blood type in comparison with other blood types. Lester and Gatto [15] additionally confi rmed that persons with blood groups O and AB achieve higher scores on the extraversion scale as measured with NEO-PI-R questionnaire developed by Costa and McCrae (Revised NEO Personality Inventory) than those with blood group A or B. However, Cramer and Imaike [4] in their study with the same inventory showed that there are no diff erences in personality determined by the blood types. The same conclusion was drawn by Rogers and Glendon [23] in their study with Goldberg Depression Questionnaire, alternative for NEO-PI-R.
Recent results of the studies carried out by Wu, Lindsted, and Lee [36] , who also used NEO-PI-R questionnaire, contradicted the thesis about any relationship between personality and blood types. However, one cannot omit the fact that the Taiwanese being a control group, used the translated test, which did not undergo cultural adaptation, leading to erroneous results.
Here, it is worth reminding temperament defi nition by Strelau [29] , to which our study refers. Temperament has a status of theoretical construct and is objectively existing latent tendency manifesting itself in the behavior. Its temporal and situational stability is determined by the interactions between the complex physiological and biochemical mechanisms and also modifi ed by an infl uence of both physical and social environment.
METHODS

Model of the own studies
Basing on the above-presented theoretical factors, a hypothesis about an existence of the blood types and temperamental traits might be put forward. Blood group would be here the one component of the complex physiological mechanism of the temperament. According to Strelau's view on temperament, the blood type may be compared with "a property, which cannot be observed directly" and which produces diff erent intensity of the temperamental traits [29] . At the same time, it seems obvious that the environmental condition or Rh+ [7] . Progress in the immunology, hematology, and genetics contributed to the knowledge of blood groups [27] . In Poland, percentage of blood groups is the following: A Rh-(1%); B Rh-(2%); 0 Rh-(6%); AB Rh-(6%); AB Rh+ (7%); B Rh+ (15%); 0 Rh+ (31%), and A Rh+ (32%) [22] .
Blood group is relatively stable variable. Cases of blood group change during the life span are not known. However, there is a possibility of so-called pseudochange of the blood type because of a decrease in A and B antigens activity and disclosure of H antigen (e.g. in pregnancy or erythrocytes ageing) [9] . According to several scientists, blood does not only determine that fact that we are living but also how we live. In Japan, well known for several decades and rooted typological system of character is "ketsukei-gata", based on the human personality categorization by the blood group in ABO system [20, 26] . This belief is so popular that the fi rst question the Japanese asked a newly met person is: "What is your blood group?" [5] . Some employers [19] use this diff erentiation to select and assess the applications of the candidates to their companies and to build workers teams. In 1930, Furukawa noted that the individuals with particular blood types show specifi c temperamental characteristics and these two variables are connected. He qualifi ed people with blood group 0 as phlegmatic, A melancholic, B sanguine person, and AB as mixed type. Relevant disadvantage of his studies was methodology, especially the way of the results calculation (percent) and method, i.e. use of the own not standardized questionnaire, unjustifi ed in the formulation and evaluation of the psychological theory. Koga and Kato [14] did not confi rm the results obtained by Furukawa [8] . Thompson [35] [3] performed questionnaire survey, using Cattel HSPQ (High School Personality Questionnaire) and proved that there are diff erences between people in relation to I factor (F=6.6350; df=3; p<0.01), depended on the blood type persons with A group are more sensitive (tender-minded, premsic) than these with O, B, and AB groups (tough-minded, harric). Jogawar [12] using the 16PF Test, developed by Cattell, basing on the results for factor A (cordiality, outgoing vs. reserved) and factor C (emotional stability, stable vs. emotional), found that the persons with B blood group are less emotionally stable than these with
Procedure
The study was carried out in the Regional Center of Blood Donation and Hemotherapy in Warsaw. Blood groups in AB0 system and Rh factor were supplemented by the responders oral statement and confi rmed by the serological tests, available for inspection only because of the personal data protection and anonymous character of this study.
Statistical analyses
Due to the fact that this study was of explorative character and put forward hypothesis had general character, two types of the statistical analysis were performed. In the fi rst, AB0 and Rh factors were considered independent variables in order to evaluate the role of both blood type characteristics as a separate variable and their possible interactions. In the second analysis, blood group was considered as one independent variable consisting of all possible combination of AB0 and Rh factors.
In the fi rst analysis, AB0 (4 values: 0, A, B, AB) and Rh (2 values: Rh+ and Rh-) factors were independent variables. Dependent variables were the raw results obtained in FCB-TI scales. Therefore, 6 dependent variables were analyzed: briskness (B), perseverance (PE), sensory sensitivity (SS), emotional reactivity (ER), endurance (E), and activity (AC). To verify the hypothesis, UNIANOVA analysis was carried out in the cross-group scheme (AB0 x Rh: 4 x 2). In case of interactions simple eff ects were analyzed with least signifi cant diff erences (LSD) test.
In the second type of analysis, blood group (8 values: 0+, A+, B+, AB+, 0-, A-, B-, AB-) was an independent variable. The raw results obtained in the FCB-TI scales were considered the dependent variables. To verify the hypothesis ANOVA analysis of variance was performed. In case of the presence of signifi cant eff ect LSD test was used to compare pairs post hoc. Normal distribution of the dependent variables in the compared groups was verifi ed with Shapiro-Wilk test and variance homogeneity with Levene test. All results were considered signifi cant at p<0.05.
RESULTS
Two-factor model
Use of a two-factor analysis aimed at attempting to answer the question: how both factors AB0 and Rh, considered independently, determine the level of temperamental traits? An analysis with Shapiro-Wilk test showed that the distribution of and disturbing variables as well as other elements of the physiological mechanism of temperament may aff ect the fi nal result. Therefore, our own study has mainly explorative character.
Data in available literature enable to put forward a hypothesis that there is a relationship between some temperamental traits as presented by Strelau and blood groups AB0 and Rh. We would like to avoid hasty setting its direction because of the lack of explicit theoretical justifi cations. Therefore, we put forward cautious hypothesis that the individuals with diff erent blood groups will diff er in the intensity of temperamental traits.
Responders
For the practical purposes, the responders were selected by the stratifi ed random sampling. The whole examined group was N=320 (Rh-: n=160; Rh+: n=160), and the number of responders in the groups distinguished by AB0 and Rh factors was identical: 0 Rh-: n=40; 0Rh+: n=39; A Rh-: n=39; A Rh+: n=40; AB Rh-: n=40, AB Rh+: n=40; B Rh-: n=41; B Rh+: n=40. As the variables measured with TCB-TI inventory show diversifi ed intensity associated with gender, the number of female and male responders in both the whole examined group and subgroups was equalized (n=40). A 2-factor variance analysis (AB) factor x Rh factor: 4 x 2) did not show a diff erence in age in the groups (factor AB0 eff ect: F(3.312))=1.91; p=0.128, Rh factor effect: F(1.312)=2.565; p=0.11; eff ect of both factors: F(3.312)=0.866; p=0.459). Age distribution in the comparable groups was not normal but taking into consideration the same number of responders in the subgroups and conformation with variance homogeneity, the result of the above analysis may be considered reliable.
Research tools
To diagnose temperament as presented by Strelau, the Formal Characteristics of Behavior-Temperamental Inventory (FCB-TI) was used. This tool was developed in the ultimate form in 1992, being optional to the Strelau Temperamental Inventory (STI) items. This way research technique is closely associated with the scientifi c source and the results may be transferred to ground of theoretical deliberations. FCB-TI contains 20 items for each 6 scales: briskness (B), perseverance (PE), sensory sensitivity (SS), emotional reactivity (ER), endurance (E), and activity (AC). The results distribution, reliability, time stability, and correctness are satisfactory. p=0.205). As the interaction between AB0 and Rh proved to be signifi cant, an analysis of the simple eff ects of both factors.
As far as the simple eff ects of blood types AB0, in group of responders with Rh-signifi cant diff erences between the subjects with blood groups 0 and AB (p<0.001), 0 and B (p<0.05), and A and AB (p<0.001) were seen. In Tab. 1. one may see that in the subjects with Rh-these with blood groups AB and B are characterized by the lower activity than with blood group 0. Moreover, an activity of the individuals with blood group AB is also lower than that in group A. In the individuals with Rh+ no diff erences between subgroups distinguished on the basis of AB0 factor were noted.
As far as the diff erences between the responders with Rh-and Rh+ are concerned, only diff erence was noted in AB blood group (p<0.001). As it results from Fig. 1 ., in the subgroup of responders with blood group AB an activity is higher in case of Rh+ than that in the group AB Rh-. It proved that the hypothesis was confi rmed in case of activity: blood group diff erentiates people in relation to this temperamental trait.
One-factor model
ANOVA analysis aimed at comparing all blood groups between them. Collective results of ANO-VA analysis are shown in Tab. 2. (statistically signifi cant results are printed in semibold types). a variable: briskness, perseverance, sensory sensitivity, emotional reactivity, and endurance diff er from the normal. However, the results of a twofactor variance analysis may be considered reliable because of the variance homogeneity in the subgroups and the same number of participants despite the fact that blood group within both AB0 and Rh factor does'nt diff erentiate the subjects in relation to such temperamental traits as:
Briskness 
DISCUSSION
The obtained results showed that the hypothesis was not confi rmed in case of the following temperamental traits as presented by Strelau: briskness, preservation, emotional reactivity, and endurance. A two-factor model indicated a role of ABO characteristics in the diff erentiation of people in relation to the activity but only in the subjects with Rh-, while Rh+ diff erentiated the examined subjects' activity but only those with AB group. Moreover, a one-factor model indicated a role of the blood type in the diff erentiation of activity and additionally of the sensory sensitivity. Taking both models into consideration, it is possible to say that put forward hypothesis was confi rmed for both activity and sensory sensitivity: in case of these two mood dimensions we found diff erences associated with blood group. confi rmed in case of the sensory sensitivity: blood group diff erentiates people in relation to this temperamental trait. Activity ANOVA analysis (see Tab. 4.) showed that the activity is diff erent in people with diff erent blood groups (F(7.312) = 2.901; p<0.01; ç2 =0.061).
Moreover, post hoc analysis showed that the activity was lower in people with blood group AB Rh-than that in the remaining blood groups (p<0.005), except group B Rh-. These two groups did not diff er. Activity of people with blood group B Rh-was lower in comparison with blood groups AB Rh+ and 0 Rh-. It means, therefore, that the hypothesis was confi rmed in case of the activity: blood group diff erentiates people in relation to this temperamental trait. with isolation of the single compounds and their eff ects from so complex and multiplanar system human body. One should also remember about an infl uence of an environment. Lamarck [11] was already convinced that the environment infl uencing the body determines education, solidifi cation and transfer of the body characteristics. Expression of the certain genes is higher as a result of environmental infl uence and external conditions, while the expression of other genes in inhibited. Eliasz and Angleiter [6] distinguish irreversible and reversible changes. However, it is diffi cult to fi nd whether such changes occurred in the examined individuals. In the experimental model it is also diffi cult to exclude an eff ect of Heisenberg's uncertainty principle. Certain phenomena cannot be investigated as a technique of such an investigation deforms reality, so that it is impossible to say what a deformity produced by the investigational technique and what is reality. However, reductionism, i.e. an attempt to explain a complex set of problems by their simplest components, is undoubtedly incomplete approach but may constitute a very creative way, one of the "motor of science" because constant attempts to divide the events into smaller parts and their methodological explanation, step by step [11] . The results of our own study are signifi cant only at the level of 4% to 6% of the explained variance but it is suffi cient to consider blood type as the one component of the temperament physiological mechanism. If the set of these components is numerous, our results may be its important part to be considered interesting from the theoretical-cognitive point of view.
AB-
As a criticism of this study one may accept the fact that despite the general result confi rming a relationship between blood groups and temperament results from the theory (blood groups as a component of the temperament physiological mechanism) no theoretical basis for the partial results exists as any theory did showed clearly why the individuals with Rh+ group are characterized by the lower sensory sensitivity.
If our results will be confi rmed in the repeated studies, in for instance larger groups or other populations, this study could be a basis and indiAccording to the study by Furukawa [8] , earlier criticized by us, blood type has an infl uence on temperament in 80-90 cases per 100. Such results seem to mean something. Our study methodologically confi rmed this assumptions only partially. Loehlin [17] in his publication indicated that fact that there are no clear-cut proofs that personality traits or temperament, determined biologically or environmentally, diff er in the hereditary process. Taking the above into consideration, the results of the previous studies and temperament correlated with various personality traits showed by Zawadzki, Strelau [38] and Terelak [32] and bearing in mind that this study is of explorative character, one should indicate convergence with the results reported by Lester and Gatto [15] , who showed that AB and 0 blood groups are characterized by extraversion, i.e. the higher score of the activity scale of 0 Rh-and AB Rh+ groups. Cattel et al. [3] reported that the individuals with blood group B are characterized by the low sensitivity (tough mindness), which corresponds with a lower score in sensory sensitivity scale obtained in case of the individuals with B Rh-group. Our results do not match the results reported by Lester and Gatto [15] , Cattel et al. [3] or the results obtained by Furukawa [8] or Marutham and Prakash [18] . However, it should be borne in mind that the analyses showed that blood group in AB0 and Rh systems really diff erentiated the examined individuals in case of an activity and sensory sensitivity. It corresponds with 4% to 6% variance, which may be treated as a low result. At the same time, it enables to assume that temperamental traits of the normal population are distributed in a diff erent way than accidentally between the individuals with diff erent blood types. Before blood group can be included to the components of the temperament physiological mechanism, the studies should be repeated; may in the larger group of the examined individuals or other populations (diff erent countries), where the distribution of blood groups is different [26] . It would be worth tracing blood groups sources, i.e. genes responsible for their formation, antigens, and chemical compounds being their basis. It may be diffi cult because of the problems The obtained results may suggest that blood groups is one of the components of the temperament physiological mechanism.
Before the blood groups could be included into the components of the temperament physiological mechanism, the studies should be repeated. In larger groups or diff erent populations (countries), where the distribution of the blood types id different.
cation of the direction of the further search for the components of the temperament physiological mechanism as presented by Strelau [30] .
CONCLUSIONS
In case of the activity and sensitivity as the mood features as presented by Strelau, there are
